Capillary microscopy is a simple non-invasive method for examining the microcirculation in the living subject, both in health and disease.' 2 Accessible sites include the skin, lips, scleral conjunctiva, and the finger nailfold. The latter is most convenient for routine microscopical examination and is also a common site for macroscopically observable vascular lesions in connective tissue disease.
Histopathological appearances of biopsy and autopsy samples from patients with connective tissue disease show a range of inflammatory, destructive, and fibrotic changes affecting small blood vessels. Implication of the microvasculature in the pathophysiology of connective tissue disease is suggested by reports of abnormal capillary (exchange vessel) function.3 4 The finding of recognisably abnormal patterns in the nailfold capillary bed of patients with 'scleroderma spectrum disorders '5 has offered the prospect of this being a valuable ancillary investigation for patients suspected of having a connective tissue disease, with regard to: (a) defining the precise pattern of pathology; (b) predicting outcome and monitoring the progress of the disease and the response to treatment.
Accepted for publication 3 March 1986. Correspondence to Dr F Lefford, Department of Anatomy, University College London, Gower Street, London WC1E 6BT. Mancq and coworkers reported real time observations in vivo and an analysis of capillary photomicrographs. 2 6 In common with other groups,7 8 however, they have presented their findings in the form of semiquantitative rating scales for the degree of capillary abnormality. It is difficult to apply such subjective criteria to other centres even if they are reliably consistent within the originating group.
Quantitative data are limited, and the capillary dimensions selected for measurements vary from group to group.9-" Rheumatologists 
ANALYSIS
Negatives were projected on to tracing paper at 120x the original image. The most clearly focused image of each capillary loop was traced from consecutive negative frames; in this way a montage of the front line nailfold capillary loops was constructed ( Fig. 1 ). An array of 11 clearly defined consecutive capillary loops in the mid-zone of the nailfold was selected and then projected. Measurements of apex width, maximum loop width, and maximum limb width (Fig. 2) were made directly from the focused images. The tracings were used to measure the frequency per linear millimetre, interpeak distances, and length of the capillary loops.
Gross capillary abnormality made it impossible to satisfy the selection criteria of a measurable array of vessels in two of the nine scleroderma patients, who were therefore excluded from subsequent numerical 140 120 APEX LOOP WIDTH analysis. Of the seven remaining patients, it was necessary to select capillary loops from the middle finger in two and the little finger in three.
SEROLOGICAL INVESTIGATIONS
The following serological investigations were performed on all subjects with SLE or scleroderma: Rose-Waaler, antinuclear factor, DNA binding (Amersham kit, modified Farr assay), antibodies to extractable nuclear antigens including ribonucleoprotein (RNP), Sm, Ro, and La, and clotting studies for lupus anticoagulant (on the basis of prolongation of the partial thromboplastin time with kaolin without correction on mixing with normal plasma).
Results
For each subject the measurements made on the array of 11 selected capillary loops were averaged, giving a mean value per subject for any one variable. (Fig. 5) showed that the three SLE patients and four scleroderma patients previously referred to had values greater than the control group mean +3SD (38.9 ,um). If 40 iim was taken as the upper limit of the normal range these patients could be defined on quantitative grounds as having abnormally enlarged capillary loops. The paradox of the apparent normality of the other scleroderma patients will be discussed later.
The group data are summarised in Table 1 ; the group mean is derived from the sum of the individual means (based on measurements of 11 capillary loops). There was a consistent trend of Fig 7) . The degree of variation in interpeak distance was higher for the scleroderma subjects than for the other groups. The RA and control groups means were similar, but the trend in SLE and scleroderma was for fewer capillaries, lying further apart. The Kruskal-Wallis test for analysis of variance was not significant for either observation (interpeak distance: H=7-14, p=007; capillary frequency: H=700, p=007). When the control and scleroderma groups were considered alone there was a significant difference: capillary frequency of controls greater than the scleroderma group, p=003 (one tailed); interpeak capillary distance of controls less than scleroderma, p=003 (two tailed). Linear discriminant analysis was performed based on all the variables measured. It confirmed that the apex width is the major factor discriminating between groups. The discriminant function separated out 10 SLE patients (including the three with an abnormal capillary index) and the same four scleroderma patients with abnormal capillary measurements. Tables 3  and 4 . No relation between clinical findings and quantitative capillary abnormality could be found. Abnormal capillary morphology did not relate to disease duration in either the SLE or scleroderma groups. Table 4 Clinical details of scleroderma patients Our results tend to fall at the lower end of the range recorded by others when similar measurements have been taken (Table 7) . The discrepancy for maximum limb width may be due to our measuring the most sharply focused image closer to the loop apex. Differences in capillary frequency arise from ambiguity in defining front line nailfold capillary loops from overlapping vessels in adjacent dermal papillae. 13 The subjective element in measuring loop length9 is shown by the variation in values. 
-----9* 20480 --+-*Abnormal capillaries. In addition to the quantitative evidence of normal variation in size and frequency of nailfold capillaries, irregularities of shape such as apex indentation, criss crossing, and undulation of limbs7 were often seen. Gross apex dilatation (telangiectasia) and capillary conglomerates ('bushy' capillaries2) were never seen. Haemorrhages within the cuticular epidermis, of traumatic origin, were a non-specific finding.
OBSERVATIONS ON PATIENTS
We have confirmed that the morphology of nailfold capillaries in rheumatoid arthritis patients is similar to normal8 14 
